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(54) Lamp with centered electrode or in-lead and method of making same 

(57) An hermetically sealed arc tube (14) has a lon- 
gitudinal axis (60) and contains therewithin an arc gen- 
erating and sustaining medium, as is known. The ends 
of the arc tube (14) are sealed with press-seals (43). 
The seals comprise a substantially parallelepipodonal 
structure having oppositely disposed, planar sides (56 
and 58). A molybdenum foil (50) is sealed m each of the 
press -seals and is substantially centrally located 
between the planar sides (56 and 58) An in-lead (52) is 
secured as by welding to an end of foil (50) and extends 
outwardly of the arc tube 'or electrical connection to a 
source and an electrode (46) ts attached to the other 
erd of foil (50) and projects into the arc chamoer A first 
rod-relief member (62) in the form of a projecting boss 
(64) is formed on one of the planar sides, {for example. 
53). and a second rod-relief member (66) in the form of 
a depression (68) is formed on the other of the planar 
sides, (in this instance side 56). The rod-relief members 
cooperate to center the electrode on the longitudinal 
axis within a variance of < 1" 
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Description 
TECHNICAL FIELD 

This invention relates to lamps and more particu- s 
larly to lamps having improved performance Still more 
particularly, it relates to lamps having improved elec- 
trode centering whereby the wall temperatures encoun- 
tered in the electrode area are substantially uniform 

BACKGROUND ART 

High intensity discharge lamps, including those of 
the metal halide variety, provide light by the generation 
of an electric arc occurring in an evacuated arc chamber is 
provided with light emitting materials such as sodium 
and scandium halides. The arc chamber or arc tube is 
formed from quartz and the electrodes are usually tung- 
sten. The arc tube is sealed around thp plentrndes by 
means of a press seal, formed by heating the end of the 20 
arc tube to a plastic condition with the electrode held in 
a desired position, and literally pressing the ends of the 
cylinder together. Because of the differences in thermal 
expansion between the tungsten electrodes and the 
quartz it is conventional practice to use a thin molybde- 25 
num foil in the press seal area of the tube to modify the 
stresses imposed upon the seal area of the arc tube 
during operation, thereby to maintain the environment 
within the arc tube. While the quartz forms around the 
tungsten electrode, as well as a lead-in pin extending sc 
outside of the arc tube, the hermetic seal itself is made 
at the moly foil. For truly efficient arc operation it is desir- 
able that the electrodes be closely aligned with the lon- 
gitudinal axis of the arc tube. This can be difficult to 
accomplish because of the varying geometries of the 35 
components; for example., the moly foil is a thin, flat rib- 
bon and the eiectrodes and the lead-ins are generally 
cylindrical. 

The prior art has attemoted to alleviate this problem 

by allowing the eiectrodes to be off-center, as shown m ■}■: 
U 5 latent No 5.525,863, by modifying the foii-eiec- 
trcde combination, as snown in US Patent No 
4,254.356, by flattening a poiton of the electrode stem 
as shown mUS ^atent No. 3.1 70.031 and U S Patent 
No £.527,199. Dy slotting the enc of the cylindrical -*5 
members to receive the foil, or by forming a rod-relief 
protrusicn on one side of the seal, as is shown in Fig. 3 
Modifying the electrode or supoort therefor is expensive 
and t:me consuming and providing off-centered eiec- 
trodes limits the range of operation of the lamp m which 
the a^c tube '<= e^oloved Additionally w h < a n thp a'or. 



quartz to the point that it deforms or it reacts with the arc 
tube chemistry. Under-heating causes the negative 
result of a decreased cold spot temperature within the 
arc tube causing an undesirable condensation of the arc 
tube chemicals As these chemicals condense from the 
plasma stream, the light quality and efficiency go down 
Employing rod-relief provided some improvement; how- 
ever, this slight improvement has proven insufficient in 
today's competitive marketplace 

DISCLOSURE OF INVENTION 

It is, therefore, an object of the invention to obviate 
the disadvantages of the prior art. 

It is another object of the invention to enhance the 
operation of arc discharge lamps. 

It is yet another object of the invention to provide 
centered electrodes in an economical manner, without 
the necessity of modifying existing electrodes or their 
supporting structure. 

These objects are accomplished, in one aspect of 
the invention, by the provision of an arc tube which com- 
prises an hermetically sealed discharge chamber hav- 
ing a longitudinal axis and containing an arc generating 
and sustaining medium The chamber has oppositely 
disposed sealed ends, each of which sealed ends com- 
prises a substantially paralielepipodonal structure hav- 
ing two oppositely disposed planar sides. A 
molybdenum foil is sealed in each of the ends, centrally 
located between the planar sides. An in-lead is con- 
nected to the foil and extends externally of the seal, and 
an electrode is connected to the foil and extends into the 
discharge chamber. A boss is formed on one of the pla- 
nar sides and a depression is formed on the other of the 
planar sides, the boss and the depression cooperating 
to center the electrodes on the longitudinal axis of the 
discharge chamber within plus or minus < 1° 

The arc tube is manufactured by a method of seal- 
ing an arc tube which has a longitudinal axis by the 
steps of: positioning an end of an arc tuoe blank at a 
sealing station; positioning an electrode assembly com- 
prised cf an electroce. a sealing foil, and an in-lead in a 
desired position within the blank heating the end of the 
arc tube blank to a plastic state, and forming a press- 
seal at the end of the blank by engaging the now plastic 
end with a pair of oppositely disposed press-mold feet, 
a first of the press-mold feet having a depression 
aligned along the longitudinal axis and a second of the 
press-mold feet having a protuberance aligned along 
the longitudinal axis opposite the depression, and caus- 



t'j-^e a:vj ./Me* -"eat'.n':; " the <va!i farthest vom the ::~'nq serfcrrrec Tereoy r esu!t:nq n an ■ morcvec art: 

eiectroce Cver -neatmq causes the negative result o ; tone at no additional cost 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig 1 is a perspective view of a high intensity dis- 
charge lamp with which the invention can be 
employed, 

Fig 2 is a partial, elevattonal sectional view of a 
prior art arc tube; 

Fig 3 is a similar view of an additional prior art arc 
tube; 

Fig. 4 is a similar view of an embodiment of the 
invention; 

Fig 5 is a partial elevational view of the prior art arc 
tube of Fig. 3; 

Fig. 6 is a partial elevational view of an embodiment 
of the invention; 

Fig. 7 is a similar view of an alternate embodiment 
of the invention; 

Fig. 8 is a similar view of yet another embodiment of 

the invention; 

Fig. 9 is an exploded view of the press mold feet of 
the invention; and 

Fig. 10 is a flow diagram of the steps used in carry- 
ing out the invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

For a better understanding of the present invention, 
together with other and further objects, advantages and 
capabilities thereof, reference is made to the following 
disclosure and appended claims taken m conjunction 
with the above-described drawings. 

Referring now to the drawings with greater particu- 
larity, there is shown in rig. 1 an exemplary metal hahde 
a;c ciscnarge lamp 1G including a lamp envelope 12 
and an arc tube 14 mounted within the envelope by 
mounting frame 16. The arc tube may be oositioned 
within a shroud 20 which can also be supported by the 
mounting frame ^6 Electrical energy is coupled to the 
arc tube 14 through a base 22. a lamp stem 24 and 
electrical ieads 26 and 23 The arc tube contains a 
cremical fill or dose of materials to provide :ight when 
an arc is initiated therein as is known The shroud 20 



projection 32 m the upper end of the lamp envelope 12 
The support rod 30 in its central portion is parallel to a 
central axis of the arc tube 14 and shroud 20 The 
mounting means 16 further includes an upper clip 40 

5 and a lower clip 42 which secure both arc tube 14 and 
shroud 20 to support rod 30. The clips 40 ana 42 are 
attached to the support rod 30, preferably by welding 

Positioned m a sealed manner at press-seal ends 
43 of the arc tube 14 are electrode assemblies 44 Each 

io electrode assembly 44 comprises an electrode 46 of a 
suitable material, such as tungsten, and may a have coil 
48 attached to one end thereof, internally of the arc 
tube; a molybdenum sealing foil 50 attached to the other 
end of the electrode; and an in-lead 52 attached to the 

j s opposite end of the molybdenum sealing foil and 
extending externally of the arc tube for making electrical 
connection thereto. The electrode assemblies are more 
dearly seen m Figs. 2-8. One o1 the in-leads 52 is con- 
nected to electrical lead 26 and one is connected to 

20 electrical lead 28. 

As shown in Fig. 2, prior art arc tubes 14, had a 
press-seal 43 having a substantially parallelepipodonal 
structure 54 having two oppositely disposed planar 
sides 56 and 58. and, after sealing, had the electrode 46 

25 displaced from the longitudinal axis 60 an angle a which 
was approximately 5°. 

Figs. 3 and 5 illustrate an improvement, wherein the 
press-seal 43 was provided with a rod-relief mechanism 
62 in the form of a raised protuberance 64. The rod- 

3C relief mechanism 62 caused some improvement, result- 
ing in a deviation from the longitudinal axis measured by 
the angle p. which approximated about 3°. 

An embodiment of the invention is shown in Fig. 4 
wherein an hermetically sealed arc tube 1 4 has a longi- 

35 tudinal axis 60 and contains therewithm an arc generat- 
ing ad sustaining medium, as is known. The ends of the 
arc tube 14 are sealed with press-seals 43 (only one of 
which is shown in Figs. 2-8). The seals comprise a sub- 
stantially parallelepipodonal structure having oppositely 
disposed, planar sides 56 and 58 A molybdenum foil 50 
is sealed in each of the press-seals and is substantially 
centrally located between the planar sides 56 and 53 
-n m-lead 52 is secured as by welding tc an end of foil 
50 and extends outwardly of the arc tube for electrical 

^5 connection to a source and an electrode 46 is attached 
to the other end of foil 50 and projects into the arc cham- 
ber A first rod-relief member 62 in the form of a project- 
ing boss 64 is formed on one of the planar sides, for 
example, 58, and a second rod-relief member 66 m the 

so form, of a depression 68 is formed on the ether cf the 
olanar sides in this instance side 56 Th^ rod--?ii*f 



w:*nin tne .amp enve ope 12 ne mounting frame 16 
ry.-jaes a metai suppct roc 30 artacneti to lamp stem 
2± bv a strap 31 The suCDort rod engages an inward 



,:? an elongated protrusion wnicn .s oaraiie 1 id tne onqi- 
tuamai axis 60. the second toe-relief memoer can oe 
frusto-conical. as shown at 7 0 -n - a 5 Hemispherical 
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as shown at 72 in Fig. 7, or elongated and transverse to 
the first member, as shown at 74 m Fig. 8 

In a preferred embodiment of the invention, the first 
tod-relief member 62 has a length of about 0.165" 
(0.42cm), a width of about 0.060" (0.15cm) and a depth 
of about 0.015" (0.04cm). The second rod-relief mem- 
ber 66 has, in the case of the hemispherical depression 
72. a diameter of about 0.035" (0 09cm) and a depth of 
about 0.010" (0.025cm); in the case of the frusto-conical 
depression 70 a major diameter of 0.035" and a depth 
of 0.010"; and in the case of the elongated member 74 
a width of 0 035". a depth ot 0 010" and a length is less 
than the width of the press-seal. As a minimum, the 
length is preferably aoout 0.035". 

A pair of cooperating press-mold sealing feet 76 
and 78, for forming press seals in arc discharge lamps 
is shown in Fig. 9 Each of the feet has a substantially 
planar sealing surface 80, 82, respectively. Foot 76 con- 
tains a depression 34 in the planar surface arrayed 
along a longitudinal axis thereof. During seal formation 
this depression will form the first rod-relief member 62 
The second foot 73 has a protuberance 86 formed on its 
planar surface 80. this protuberance being opposite the 
depression and functioning to form the second rod-relief 
member during the sealing operation. While the protu- 
berance illustrated is for forming the elongated member 
74, it will be apparent to those skilled in the art that the 
hemispherical depression 72 and the frusto-conical 
depression 70 will take the appropriate form. Other 
forms, of course, are possible, such as square or pyram- 
idal, and may be dictated by the size of the arc lamp. 

The seals are formed by positioning an arc tube 
blank at a sealing station and then inserting an elec- 
trode assembly thereinto. The end of the blank is heated 
to a plastic state and the press seal is formed by actuat- 
ing the press-mold sealing feet. The sealing operations 
may be performed simultaneously at both ends of the 
arc tube or sequentially. 

Arc tubes thus formed have longitudinally aligned 
electrodes which provide more efficient operation ot the 
lamps with when they are employed. The solution is 
economical and consistent, requiring no additional 
'ormmg steps to be performed upon the electrodes 
themselves. 

The indention is also operable with incandescent 
lamps having a light source capsule containing a fila- 
ment supported by in-leads extending externally of the 
seal and internally of the capsule 

While there have been shown an described what 
ar e at present considered the preferred emoodiments of 
the invention, it will be apparent to *hose skilled in the 



charge chamber having a longitudinal axis and con- 
taining an arc generating and sustaining medium 
and having oppositely disposed sealed ends, each 
of said sealed ends comprising a substantially par- 

5 alleleptpodonal structure having two oppositely dis- 

posed planar sides, a molybdenum foil sealed in 
each of said ends, centrally located between said 
planar sides; an in-lead connected to said foil and 
extending externally of said seal; an electrode con- 

tc nected to said foil and extending into said discharge 

chamber, a boss formed on one of said planar 
sides, and a depression formed on the other of said 
planar sides, said boss and said depression coop- 
erating to substantially center said electrodes on 

is said longitudinal axis of said discharge chamber 

2. The arc tube of Claim 1 wherein said depression is 
frusto-conical. 

2c 3. The arc tube of Claim 1 wherein said depression is 
hemispherical 

4. The arc tube of Claim 1 wherein said boss is elon- 
gated and parallel to said longitudinal axis and said 

25 depression is elongated and orthogonal to said lon- 

gitudinal axis. 

5. The arc tube of Claim 1 wherein said electrodes are 
aligned with said longitudinal axis to within plus or 

3G minus < 1°. 

6. A method of sealing an arc tube which has a longi- 
tudinal axis, comprising the steps of: positioning an 
end of an arc tube blank at a sealing station; posi- 

35 tioning an electrode assembly comprised of: elec- 
trode, a sealing foil, and an in-lead in a desired 
position within said blank; heating said end of said 
arc tube blank to a plastic state; and forming a 
press-seal at said end of said blank by engaging 

*c said now plastic end with a pair of oppositely dis- 

posed press-mold feet, a first of said press-mold 
feet having a deoression aligned along said longitu- 
dinal axis and a second of said press-mold feet hav- 
ing a protuberance aligned along said longitudinal 

45 axis opposite said depression, and causing said 

press-mold feet to approach each other to squeeze 
the plastic material of said end together and form 
said seal 

s: 7. The method of Claim 6 wherein said arc tube blank 

h^s the steos ^ O^ai^ ^ ^[^q^ ->-3- 



Claims 

1. «n arc tube comrjnsir'g an hermetically sealed 3:s- 



saiG 'eet having a sucstsntially planar seal nq su'- 
4 ace a first of said feet containnq a depression m 
said nlanaf sijr*ac^ a rr -.ved a '^ r ^ ,4 i:d ir1 ^ 
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axis thereof and the second of said feet having a 
protuberance formed on its planar surface, said 
protuberance being opposite said depression. 

A light source capsule comprising: an hermetically s 
sealed chamber having a longitudinal axis and con- 
taining a light providing filament and having oppo- 
sitely disposed sealed ends, each of said ends 
comprising a substantially parallelepipodonal struc- 
ture having two oppositely disposed planar sides, io 
an m-lead extending externally of each of said seals 
and internally of said capsule wnereby said internal 
extensions have internal terminations, said internal 
terminations supporting said filament; a boss 
formed on one of said planar dsides . and a depres- »5 
sion formed on the other of said planar sides, said 
boss and said cepression cooperating to substan- 
tially center said in-leads on said longitudinal axis 
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FIG. 4 
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FIG. 9 



POSITION ARC TUBE BLANK 
AT SEALING STATION 










INSERT ELECTRODE ASSEMBLY 
INTO ARC TUBE BLANK 










HEAT END OF ARC TUBE WITH 
ELECTRODE ASSEMBLY TO PLASTIC STATE 








FORM PRESS SEAL 
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FIG. 10 
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